SI-1: Interactions Between Soluble LiPSs and Organic Electrolyte
DOL and DME were chosen as representative molecules to investigate the interaction between LiPSs and organic electrolyte in Li-S batteries. [1] [2] [3] Optimized structures of DOL, DME and soluble LiPSs anchored on them were shown in Figure S1 . We noted that the binding of Li 2 S 8 and Li 2 S 4 on DOL and DME comes from the interaction between Li atom of LiPSs and O atoms of organic electrolyte molecules with a length of Li-O bond around 1.90 Å. In addition, binding energy values of Li 2 S 8 and Li 2 S 4 on DOL and DME were in the range of 0.77-0.87 eV. Furthermore, we also calculated the binding energies of Li 2 S 8 and Li 2 S 4 over Ti 2 CO 2 with the co-existence of DOL and DME on Ti 2 CO 2 . As shown in Figure S2 , the existence of DOL and DME has enhanced the binding energies of Li 2 S 8 and Li 2 S 4 on Ti 2 CO 2 by 0.25 eV and 0.11 eV, respectively. These results further demonstrated the effectiveness of MXenes serving as sulfur hosts. 
SI-3: Effect of the numbers of layers of MXenes on the binding energy of LiPSs over MXenes
MXenes are multilayered when used in Li-S batteries serving as sulfur host based on the SEM images. In order to efficiently investigate the mechanism at atomic scale, sometimes theoretical models are always ideal compared with experiments. To better reflect the experimental situation, it is significant to investigate the effect of the layers of MXenes on the binding energies of LiPSs. Therefore, we compared the binding energies of S 8 
